


Nor. Afr. J. Food Nutr. Res. S109-S115 
https://doi.org/10.51745/najfnr.4.9.S109-S115 


] 'r2ihnr01g Ue 
Special Issue. j oy f 





Nutritional Situation In Africa: | 
An Update (UPNIA-2020) 


inl Vaare cs 





Mediterranean diet and food consumption in an urban adult 
population of Northwest Algeria 


Hadjira Ouhaibi-Djellouli r® Leila Houti ” © Imene Hamani-Medjaoui *, Aicha Sarah Larjam-Hetraf ', Sonia 
Mediene-Benchekor 4 © 


'- Laboratoire de Génétique Moléculaire et Cellulaire, USTO Mohamed Boudiaf, Oran, Algeria 

*- LABSIS, Faculté de Médecine d’Oran, Université Oran 1, Algeria 

*- CSORVAT-CNAS, Oran, Algeria 

* Département de Biotechnologie, Faculté des Sciences de la Nature et de la Vie, Université Oran 1, Algeria 


Abstract 


Background: Knowing the eating habits of populations is important to better define appropriate public health interventions. Aims: The aim of the current 
study was to describe the food consumption among adults in an urban population in North-western Algeria and to compare it to the Mediterranean diet. 
Subjects and methods: During 2007-2009, 787 individuals aged 30-64 years, randomly selected from the list of insured persons residing in Oran city. A 
questionnaire on socio-economic and nutritional habits was completed during a face-to-face interview. Results: Mostly, Bread was the most consumed food, 
three times a day for the majority of the participants (92.2%), followed by vegetal oil (67.9%) and milk (51.2%) twice a day. Dessert was more consumed 
(64.7%) than vegetables (58.7%), once a day. Olive oil was the least consumed. According to sex, women’s diet appears to be different from men regarding 
several foods. We observed that young subjects (30 to 39 years) displayed a high consumption of desserts (68.7%, p<0.0001) and potatoes (62.7%, p=0.024), 
as well as peanuts (44.9%, p=0.032). The most educated subjects, likewise, subjects with a sufficient monthly income consumed significantly more animal 
proteins, red meat and fish, as well as fruits. The food pyramid in the ISOR (Insulino-résistance 4 Oran) population was different from the MD 
(Mediterranean Diet), except for cereals and grain products. Conclusion: The diet of the urban population of northern Algeria is far to be compared to the 


Mediterranean diet with a high consumption of desserts and animal proteins, in particular among men with a good income. 
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1. Introduction However, adherence to the Mediterranean diet has gradually 

reduced in the context of demographic changes such as 
The health of an individual and a population in general is the urbanization ° because of the concentration of populations, 
result of interactions between genetics and several environmental higher incomes and greater availability of food. Urban 
factors of major importance |. So, diet and nutrition are crucial populations tend to consume more calories 7 and more highly 
factors in the promotion and maintenance of good health processed foods *. 


throughout the entire life cycle *. Their role as determinants of 


non-communicable diseases (NCDs) is well established and they Ener ie a ah f ; 
therefore occupy a prominent position in their prevention *. The =e ncn a ae ca a i a ok 


Mediterranean diet (MD) has primarily been associated with Pian ean area ae a acne a erat! Care 
caliced se oF NODE. ciple: @ioecle cea in 2008 ’. In this context, improving life conditions has changed 


Developed over the centuries around the Mediterranean basin, 
MD is characterized by low to moderate consumption of animal 


Thus, the urbanization has quickly increased in the southern 


eating habits which moved from Mediterranean diet towards 
more fat and sugar. The nutritional transition has been 
accompanied by an epidemiological transition ongoing for the 
last four decades, which led to an increasing of chronic diseases. 
According to the latest national survey on risk factors for non- 


protein and high consumption of fruits, vegetables, bread, olive 
oil, beans, nuts, seeds and other cereals. This lifestyle includes 


daily physical activity. communicable diseases, based on the WHO Stepwise approach, 
There is no unified consensus on what the Mediterranean diet is, the prevalence of diabetes is close to 14.4% while the rate of 
for the minor details differ from one country to another obesity and overweight exceeds 50% of the population '°. High 
depending on that specific culture; but, the key concepts are the blood pressure has reached a prevalence rate of 23.6% '°. These 
same across all Mediterranean countries *. In 2010, the diseases represent a real threat to health, social and economic 


UNESCO recognized MD as Intangible Cultural Heritage of situation in the country and lead to greater demands on health 
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itv > secs ; , 
Humanity °. facilities which require more resources In the current 
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investigation, the aim was to describe the food consumption 
among adults in an urban population of Northwestern Algeria 
and to compare it to the Mediterranean diet. 


2 Subjects and Methods 
2.1 Subjects 


The ISOR population-based, cross-sectional study was performed 
between 2007 and 2009. This survey investigated a representative 
sample of 787 subjects (378 men and 409 women, aged between 
30 and 64) recruited in the city of Oran (Western Algeria). 
Subjects were selected at random from social security registers. A 
questionnaire on socio-economic and nutritional habits was 
completed during a face-to-face interview. The study was 
described in detail elsewhere ''. Food intake was assessed using a 
weekly food frequency questionnaire during the previous week: 
consumption of butter, peanuts, desserts (i.e. sweet dishes, 
including pastries, custards, pudding, sorbets, etc.), fruits, dried 
fruits, olive oil, other oils, milk, vegetables, dried vegetables, eggs, 
bread, potatoes, pasta, fish, chicken and meat products during the 
week before administration of the questionnaire was recorded and 
then expressed as the frequency of intake (per day or per week). 
After calculating the median value for the intake of each food type, 
we defined two groups: non-/low consumers (i.e. those whose 
intake was below the median value) and moderate/high consumers 
(i.e. those whose intake was greater than or equal to the median 


value). 
2.2 Statistical analyses 


Statistical analyses were performed with SAS software (version 
9.1, SAS Institute Inc., Cary NC). A median value for the intake 
of each food type has been calculated, defining two groups of 
consumers, non or low consumers (i.e. those whose intake was 
below the median value) and moderate or high consumers (i.e. 
those whose intake was greater than or equal to the median value). 
The consumption was secondarily expressed in frequency of 
intake per day or per week. 


The comparison of the ‘food intake by sex, age group, educational 
level and monthly income, was carried out using Pearson’s chi- 
squared test. The threshold for statistical significance was set to 
p<0.05. 


2.3 Ethics 


The study’s objectives and procedures were approved by the 
independent ethics committee of Thematic Agency of Research in 
Health Sciences, Oran, Algeria (ATRSS ex-ANDRS). The 
datasets were anonymized, and all subjects gave their oral 
informed consent to participate. 


3 Results 


The seven hundred eighty seven subject of ISOR study (378 men 


and 409 women) displayed significant socio-demographic 


differences (Table 1). 
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Table 1: Clinical characteristics of the genotyped subjects in the 





ISOR study 

Parameters Bie vote i 

(n= 787) (n= 378) (n= 409) 

Age (years) 44.0 + 10.1 45.00+10.9 43.049.3 0.0068 
Age-group n (%) 

30-39 316 (40.2) 146 (39.2) 168 (41.8) 

40-49 229 (29.1) 93 (25.0) 133 (33.1) 0.0038 
50-64 242 (30.7) 133 (35.8) 101 25.1) 

Monthly Income n (%) 

Good 80 (10.7) AO (10.9) AO (10.4) 

Average 408 (54.3) 173 (47.4) 235 (64.4) 0.0005 
Insufficient 263 (35.0) 152 (41.6) 111 (28.8) 

Working n (%) 

Yes 406 (52.1) 251 (66.6) 155 (38.6) 

No 373 (47.9) 126 (33.4) 247 (61.4) | <0.0001 
Educational level n (%) 

None or primary 172 (21.9) 70 (18.5) 102 (10.1) 

Middle school 174 22.2) 74 (19.6) 100 (24.6) 

High school 135 (17.2) 59 (15.6) 76 (18.7) 9.0013 
Professional Training 167 (21.3) 95 (25.1) 72 (17.7) 

University 137 (17.4) 80 (21.2) 57 (14.0) 


Data are expressed as the mean + standard deviation 
3.1 Diet intake 


In general, bread was the most consumed food, three times a day 
for almost all subjects (92.2%), followed by vegetable oil (67.9%) 
and milk (51.2%) twice a day. Dessert was more consumed 
(64.7%) than vegetables (58.7%), once a day. Potatoes were 
consumed four times a week (56.8%), almost every two days. 
Pasta and fruit were consumed three times a week for 61.5%. Dry 
vegetables (74.6%) were more consumed than meat (65.7%), 
twice a week. Chicken (67.3%), eggs (65.7%), fish (62.5%) and 
butter (61.2%) were consumed once a week by two third of 
subjects. Less than half subjects consume occasionally dry fruit 
and peanut. Olive oil was the least consumed. Only one third of 
people consumed it from time to time (Table 2). 


Table 2: Weekly intake of each type of food in the ISOR study 


Foodstuffs pats ass (AD) 


Frequency 





Butter 482 61,2 Once a week 
Peanut 310 39,4 Occasionally 
Dessert 509 64,7 Once a day 

Fruit 484 61,5 Three times a week 
Dry fruits 324 41,2. Occasionally 

Olive oil 275 34,9 Occasional 

Oil 534 67,9 Twice a day 

Milk 403 51,2. Twice a day 
Vegetables 462 58,7. Once a day 

Dry vegetables 587 74,6 Twice a week 

Egg 517 65,7. Once a week 

Bread 726 92,2 Three times a day 
Potatoes 447 56,8 Three times a week 
Pasta 484 61,5 Three times a week 
Fish 492 62,5 Once a week 
Chicken 530 67,3 Once a week 

Meat B17 65,7 Twice a week 
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3.2 Food intake according to sex 3.3 Diet according to age groups 


According to sex, women’s diet seems to be different from that of We pointed out that young individuals (30 to 39 years) displayed 
a high consumption of desserts (68.7%, p <0.0001) and potatoes 
(62.7%, p=0.024), as well as peanuts (44.9%, p=0.032). In the 
middle ages, subjects consumed significantly more dairy products, 


butter (69.9%, p=0.0057) and milk (56.8%, p=0.037) (Table 4). 


The consumption of olive oil was similar in all groups, and 


men regarding several foods (Table 3). Women consumed more 
fats, oil (77.3%, p<0.0001) and butter (70.7%, p<0.0001). 
Furthermore, they consumed more vegetables (62,1%, p=0.044), 
and milk (60.4%, p<0.0001), while men consumed more dessert 
(68.8%, p=0.02), fruits (69.1%, p<0.0001), potatoes (60.3%, 
p=0.055), and animal protein from meat (70,9%, p=0.0031) and 
fish (67,0%, p=0.014). Reduced consumption of peanuts was 
observed among women (68.0%, p<0.0001). 


significantly better over 60 years (48%, p=0.014). 


Table 3: Weekly intake of each type of food according to sex in the ISOR study 





Men (n= 378) Women (n= 409) 
Non or weak Consumers or high Non or weak Consumers or high 
consumers, % consumers, % consumers, % consumers, % 
Butter 185 (48.9) 193 (51.1) 120 (29.3) 289 (70.7) <0.0001 
Peanut 199 (52.7) 179 (47.3) 278 (68.0) 131 (32.0) <0.0001 
Dessert 118 (31.2) 260 (68.8) 160 (39.1) 249 (60.9) 0.02 
Fruit 117 (30.9) 261 (69.1) 186 (45.5) 223 (54.5) <0.0001 
Dry fruit 219 (57.9) 159 (42.1) 244 (59.7) 165 (40.3) 0.624 
Olive oil 242 (64.0) 136 (36.0) 270 (66.0) 139 (34.0) 0.558 
Oil 160 (42.3) 218 (57.7) 93 (22.7) 316 (77.3) <0.0001 
Milk 222:158.7) 156 (41.3) 162 (39.6) 247 (60.4) <0.0001 
Vegetable 170 (45.0) 208 (55.0) 155:.437.9) 254 (62.1) 0.044 
Dry vegetables 173 (45.9) 204 (54.1) 196 (47.9) 213 (52.1) 0.568 
Egg 118 (31.2) 260 (68.8) 152 (37.2) 257 (62.8) 0.080 
Bread 182 (48.2) 196 (51.8) 196 (47.9) 213 (52.1) 0.949 
Potatoes 150 (39.7) 228 (60.3) 190 (46.4) 219 (53.6) 0.055 
Pasta 139 (36.8) 239 (63.2) 164 (40.1) 245 (59.9) 0.338 
Fish 12533.1) 253 (67.0) 170 (41.6) 239 (58.4) 0.014 
Chicken 109 (29.3) 263 (70.7) 122 (31.4) 267 (68.6) 0.536 
Meat 110 (29.1) 268 (70.9) 160 (39.1) 249 (60.9) 0.0031 


Table 4: Diet according to the age groups in the ISOR study 


30-39, % (n= 316) 


40-49, % (n= 229) 50-64, % (n= 242) 





Non or weak Consumers or Non or weak ate neat Non or weak pein 
consumers high consumers consumers 8 consumers Dae 
consumers consumers 
Butter 41.5 58.5 30.1 69.9 43.4 56.6 0.0057 
Peanut 55.1 44.9 63.8 36.2 64.9 35.1 0.032 
Dessert 31.3 68.7 28.8 7 ilis2 46.7 Sie Bre’ <0.0001 
Fruit 35.1 64.9 42.4 57.6 39.3 60.7 0.221 
Dry fruit 56.3 43.7 61.1 38.9 59.9 40.1 0.488 
Olive oil 68.4 31.6 66.8 33:2 59.1 40.9 0.060 
Oil 33.9 66.1 26.6 73.4 35.1 64.9 0.100 
Milk 48.1 51.9 43.2 56.8 55.0 45.0 0.037 
Vegetable 43.0 57.0 38.4 61.6 41.7 58.3 0.551 
Dry vegetables 47.5 O22 50.2 49.8 43.0 57.0 0.276 
Egg 34.8 65.2 33.2 66.8 34.7 65.3 0.914 
Bread 52.8 47.2 46.7 53 43.0 57.0 0.062 
Potatoes 37.3 62.7 47.6 52.4 46.7 Sono 0.024 
Pasta 39.9 60.1 35.4 64.6 39.7 60.3 0.512 
Fish 39.6 60.4 38.4 61.6 33.9 66.1 0.367 
Chicken 31.6 60.2 26.6 67.2 28.9 70.2 0.511 
Meat 31.3 36.7 36.7 63.3 36.0 64.0 0.349 
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3.4 Food intake according to educational level 


The most educated subjects consume significantly more animal 
proteins, red meat (81.8%, (p<0.0001) and fish (71.5%, 
p=0.002), as well as fruits (80.3%, p<0.0001). The consumption 
of olive oil is more common among high levels of education, high 
school and university (42 to 43%, p=0.0008). 


Table 5: Food according to educational level 


Unlettered/Koranic/ Middle School, % 


primary, % (n=172) (n=174) 
Foodstuffs Nonor Consumers Non or Consumers or Non or 

weak or high weak high weak 

consumers consumers consumers consumers consumers 

Butter 41.3 58.7 Way: 67.8 35.6 
Peanut 70.3 29.7 62.1 37.9 57.0 
Dessert 42.4 57.6 37.9 62.1 31.9 
Fruit 54.7 45.3 43.7 56.3 31.1 
Dry fruit 66.9 aoe! 58.6 41.4 59.3 
Olive oil 73.8 26.2 60.9 39.1 57.8 
Oil 31.4 68.6 254) 74.1 39.3 
Milk 54.7 45.3 47.1 529 45.9 
Vegetable 47.7 52.3 40.2 59.8 40.7 
Dry vegetables 45.9 54.1 46.6 53.4 526 
Egg 40.1 54 38.5 61.5 30.4 
Bread 41.9 58.1 42.0 58.0 51.9 
Potatoes 49.4 50.6 42.0 58.0 41.5 
Pasta 38.4 61.6 37.9 62.1 31.9 
Fish 47.1 52.9 37.4 62.6 43.7 
Chicken 35.5 64.5 29.5 70.5 26.4 
Meat 48.8 51.2 44.3 55.7 29.6 


3.5 Food intake according to monthly income 


Participants with a sufficient income displayed a_ better 
consumption of fruits (88.7%, p<0.0001), vegetables (71.3%, 
p=0.049), and milk (66.3%, p=0.0003). All animal proteins were 


High school, % 
(n=135) 


Food consumption in an urban Algerian population 


Bread is commonly consumed by the low educated groups (58%, 
p=0.042) and milk is more observed among middle school 
(74.1%, p=0.042). Professional training consume more peanuts 


(49.7%, p=0.004) (Table 5). 


Professional Training, 


University, % 





% (n=167) (n=137) 
Consumers Riga eek: Consumers Non or Consumers 
or high or high weak or high 
consumers consumers consumers consumers consumers 
64.4 43.7 56.3 41.6 58.4 0.171 
43.0 50.3 49.7 62.8 OTe 0.004 
68.1 32.3 67.7 30.7 69.3 0.136 
68.9 37.7 62.3 19.7 80.3 < 0.0001 
40.7 50.3 49.7 59.9 40.1 0.050 
42.2 73.1 26.9 56.9 43.1 0.0008 
60.7 28.7 71.3 38.7 61.3 0.042 
54.1 523 47.9 42.3 57.7 0.198 
59.3 36.5 63.5 41.6 58.4 0.337 
46.7 38.3 61.7 53.3 46.7 0.055 
69.6 30.5 69.5 29.2 70.8 0.111 
48.1 49.7 50.3 aed 42.3 0.024 
58.5 vars 62.3 45.3 54.7 0.262 
68.1 39.5 60.5 43.8 56.2 0.375 
56.3 30.5 69.5 28.5 7 yp 0.002 
73.6 34.9 65.1 23.3 76.7 0.094 
70.4 25.7 74.3 18.2 81.8 < 0.0001 


fish (75.0%, p=0.034). Dessert was also high consumed (78.8%, 
p=0.003). In the group’s average and insufficient income, food 
consumption appears to be identical (Table 6). 


highly consumed, particularly red meat (82.5%, p<0.0001), then 


Table 6: Weekly intake of each type of food according to monthly income in the ISOR study 





Good (n=80) Average (n=408) Insufficient (n=263) 
Non or weak Consumers or Non or weak oat el Non or weak ete 
consumers high consumers consumers 8 consumers eee 
consumers consumers 

Butter 38.7 61.3 Sees, 64.5 42.2 57.8 0.221 
Peanut 57.5 42.5 58.6 41.4 63.5 36.5 0.390 
Dessert 21.3 78.8 34.1 65.9 41.4 58.6 0.003 
Fruit 11.3 88.7 38 62 45.6 54.4 < 0.0001 
Dry fruit 51.3 48.8 58.1 41.9 61.2 38.8 0.278 
Olive oil 68.8 31.2 62.7 Df2 65.8 34.2 0.505 
Oil 26.3 7 3x7 28.7 71.3 a5 65 0.150 
Milk 33.8 66.3 44.4 55.6 56.7 43.3 0.0003 
Vegetable 28.8 71.3 40.4 59.6 44.1 55.9 0.049 
Dry vegetables 46.8 52 49.8 50.2 44.9 55.1 0.458 
Egg 36.2 63.8 32.6 67.4 50.7 64.3 0.641 
Bread 525 47.5 48 52 44.9 55.1 0.454 
Potatoes AO 60 43.9 56.1 43 57 0.813 
Pasta 28.8 72 41.9 58.1 36.9 63.1 0.065 
Fish 25 75 of 62.3 A1.1 58.9 0.034 
Chicken 23.1 76.9 29.0 71.0 35.8 64.2 0.055 
Meat 17.5 82.5 27.9 72.1 49.4 50.6 < 0.0001 
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3.6 Comparison of food consumption in the ISOR 
study to Mediterranean diet 


Gl Red meats 
iz Sweets 
| Poultry and eggs 
a.) Dairy products 
[__] Fish and seafood 
ad) Legumes and oilseeds 
_ Fruits and vegetables 
i Cereals and grain products 


© mediterranean diet GISOR Study 


Figure 1: ISOR vs Mediterranean diet comparison 


Ultimately, food pyramid, in the ISOR population, is different 
from the MD, except for cereals and grain products (Figure 1). 
Diet in urban area of Northwest Algeria is largely dominated by 
sweets (twice a day vs two to three times per week), red meats 
(twice a week vs once a week), dairy products (twice a day vs three 
times per week) and legumes with oilseeds (three times per week 
vs twice a week). The consumption of poultry and eggs (twice a 
week vs three times per week) then fruits and vegetable group 
(three times per week vs twice a day) remains insufficient. Fish 
with seafood were the least consumed (once a week vs three times 
per week) as well as olive oil. 


4 Discussion 


According to the WHO, the Middle East and North Africa 
(MENA) region is classified as a region in a nutritional transition 
stage, with high levels of overweight and obesity, and moderate 
under nutrition and micronutrient deficiencies in some 
population subgroups '’. Compared to several other countries, 
eating habits in Algeria have changed, moving away from the 
Mediterranean diet towards food richer in fat and sugar, which 
has led to the development of CVDs and diabetes. In the present 
study, the assessment of food consumption in the ISOR study by 
means of a weekly frequency questionnaire, allowed us to establish 
a picture of food in the urban Algerian north-west. Indeed, we 
noted on one hand, a high consumption of desserts (sweet foods), 
milk, bread, and vegetable fats (vegetable oil) and on the other 
hand, a very low consumption of fish and olive oil in ISOR study 
subjects. Likewise, the study by Karamanos et al. revealed a high 
consumption of vegetable fats and carbohydrates in Algeria '’. The 
same result was observed in a study carried out on 454 university 
students and 50 university teachers, in three wilayas of western 
Algeria (Ain Témouchent, Tlemcen and Sidi-Bel-Abbes). A high 
consumption of bread (88% of subjects), milk and dairy products 
(81.3% of subjects) and sweets and candies (66.6%) has been 
noticed '*. Similarly, a study to define food consumption in west 
Algerian population carried out on one hundred and fifty healthy 
subjects (men/women, 100/50), indicated similar energy 
consumption in healthy subjects compared with those of the 
Mediterranean diet (10+1.4 vs 8MJ/24h, respectively) |”. 


The present study indicates that the West Algerian population was 
characterized by high consumption of dried vegetables rich in 
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fiber, low proportion of nutrients from animal origin (meat, milk 
products) with fish intake (essentially sardine) and high 
consumption of poultry meat |’. Otherwise, a study carried out in 
the Moroccan population showed that bread, pasta, potatoes, 
meat and poultry, dairy products, eggs, fruits and vegetables were 
the principal foods consumed, when olive oil was very low 
consumed '° compared to other Mediterranean studies '”'*. These 
results have been confirmed by other studies in Maghreb 
populations '. Dietary behavior was shaped by interrelating factors 
that fell into six main topics: sociodemographic characteristics, 
migration-related factors, culture and religion, pregnancy, 
nutrition-related knowledge, beliefs and perceptions, and 
competing priorities |’. 


Comparing men foods consumption with women in ISOR study 
allowed us to conclude that diet in women was different from that 
in men’s diet for the consumption of some foods. Women 
consumed more butter, oil, vegetables and milk than men. 
However, men consumed more dessert, fruits, peanuts, fish and 
meat than women in ISOR study. Different results have been 


5. where the 


observed in other studies in Maghreb population 
most commonly consumed food groups in women were dairy 
products, meat, fish, raw vegetables, and fruits *°”'. Furthermore, 
other study revealed that women consumed more fruits than men 
and less soft drinks **. These results agree with several previous 
studies *°. This difference could stem both from actual gender 
differences in dietary intake regarding these “feminine” vs. 
“masculine” foods or reporting bias linked to social desirability 


issues or a combination of both ”*. 


Our nutritional needs change with different life stages. To be fit 
and healthy, it is important to take into account the extra demands 
placed on the body by these changes. The analysis of food 
consumption in three different age groups (30-39 years, 40-49 
years and 50-64 years), allowed us to observe changes in 
consumption according to age. In fact, the 40-49 years age group 
consumed significantly more butter, oil and dessert than the other 
groups. While subjects aged over 60, consumed significantly more 
olive oil than younger subjects in the ISOR population. The same 
result was mentioned in a recent Tunisian study, where 
consumption of food groups with a high free sugar content, such 
as soft drinks were high and to a lesser extent sweets among 20-49 
years old **. However, among the different ages of rural women in 
the Moroccan population, the consumption of saturated and 
monounsaturated fats decreased while poly-unsaturated fats 
increased significantly '°. 


As reported in the literature that a high educational level and assets 
index may influence the acquisition of healthier lifestyles, 
including better diet quality, as well as problem-solving capacity 
and values. Therefore, we expected to find a positive association 
of educational level and assets index with diet quality among 
adults. Whereas, in our funding the most educated ISOR 
individuals consumed significantly more animal protein, fruits 
and olive oil. This underlines that the higher the level of 
education, the more people consumes better quality foods. In 
addition, contrasted social disadvantage issues in the no formal 
schooling vs. superior categories would result in similar differences 
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in diet, higher than for the intermediate categories (as a sort of a 


“non-linear” intersectionality) 7”. 


Systematic reviews, based on data from low- to middle-income 
countries, have shown variation in dietary patterns by national 
income or socioeconomic status, which would indicate that the 
socioeconomic status may play an important role in diet quality 
variations *?*°, The distribution of income in the ISOR 
population is not really fair. Our funding indicates that subjects 
with a sufficient income consume more fruits, vegetables, desserts 
as well as animal proteins, especially red meat and fish. This 
outcome can be explained by the price of these foodstuffs. Indeed, 
meats and fruits are more expensive and therefore inaccessible for 
individuals with insufficient income. However, the costs of both 
fruits and vegetables (relative to household income) were 
substantially higher for individuals in countries with low gross 
national income than in other economic regions. Furthermore, 
relative fruit cost increased costs of fruits and vegetables relative to 


household income were associated with reduced consumption 7. 


Algeria, a country on the southern shore of the Mediterranean, is 
experiencing, as neighboring countries, changes in eating habits, 
moving away from the Mediterranean diet to move towards food 
richer in animal fats and sugar. The modernization of food 
production technology, accompanied by industrial policy with 
little regard for nutritional considerations, has deeply affected 
Algerians’ diet and food habits, and has led to the emergence of 
CVDs, diabetes and further pathologies, without resolving all the 


problems of malnutrition \“. 


Indeed, European and Northern African diets differ significantly 
in terms of their qualitative composition '’. The most striking 
differences usually concern the proportion of fat in energy intake. 
European populations are characterized by a high fat dietary 
intake, whereas Northern African populations possess a high 
carbohydrate dietary intake '°. Most of the Algerian cereal and 
cereal products come from white flour, bread, couscous and pasta. 
Despite the fact that the Mediterranean diet is healthy *, 
paradoxically, it is being abandoned, mainly by the young 
generations in most Mediterranean countries documented and 
acknowledged as a healthy diet *’. Southern and Eastern 
Mediterranean countries are passing through a ‘nutritional 
transition’ in which problems of undernutrition and malnutrition 
coexist with overweight, obesity and diet-related chronic 


diseases°”. 


Our study presented some limitations: - dietary consumption was 
assessed using a weekly food frequency questionnaire; portion sizes 
were not taken into account, which prevented us from calculating 
the quantities of food types consumed; - the cross-sectional nature 
of the ISOR study enables associations to be identified but cannot 
provide information on causality; - in addition, we did not have 
access to other populations with a similar ethnic background, and 
were thus unable to replicate our findings. 


5 Conclusions 


Obviously, diet in urban area in Algeria has largely deviated from 
MD. This diet pattern is characterized by a high consumption of 
fatty and sweet foods that remain the major factors leading to 
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NCDs. The challenge is how to make MD the main dietary 
lifestyle for the majority of people living in urban area and around, 
involving the socio-economic conditions in the population. It will 
be important to take these results into consideration prior any 
healthy diet promotion. 


Authors contribution: Research concept and design: L.H., and S. M-B. 


Acquisition of data: L. H., I. H-M, A.S. L-H, H. O-D, and S. M-B. Data 
analysis and interpretation: L. H, H. O-D, and S. M-B. Manuscript draft: 
H. O-D, and L. H. Statistical expertise: S. M-B, and L. H. Acquisition of 
funding: L. H, and S. M-B. Administrative: L. H, I. H-M, and S. M-B. 
Supervision: L. H, and S. M-B. 

Acknowledgment: The authors thank the Algerian Caisse Nationale des 
Assurances Sociales des Travailleurs Salariés for assistance with recruiting 
subjects into the ISOR study. The authors are also indebted to the study 
participants for their participation. 

Funding: The ISOR project was supported by a research grant from the 
National Agency for Development of Health Research (ANDRS), Algeria 
(project n°02/07/01/01/076). 

Conflict of interest: The author declares no conflicts of interest. 

Ethical approval: The study’s objectives and procedures were approved 
by the independent ethics committee of Thematic Agency of Research in 
Health Sciences, Oran, Algeria (ATRSS ex-ANDRS). 


ORCID: 
Hadjira OUHAIBI-DJELLOULI: https://orcid.org/0000-0002-377 1-3245 
Leila HOUTI: https://orcid.org/0000-0001-7719-935 1 


Sonia MEDIENE-BENCHEKOER: https://orcid.org/0000-0003-4050-4329 


References 


1 = Zeghichi-Hamzri, S., & Kallithraka, S. (2007). Mediterranean diet 
in the Maghreb: An update. World review of nutrition and 
dietetics, 97, 139-161. https://doi.org/10.1159/000097914 

2 World Health Organization. (2013). Diet, nutrition and the 
prevention of chronic diseases. Report of a Joint WHO/FAO 
Expert Consultation. WHO Technical Report Series no. 916, 
WHO, Geneva. 

3  Kammoun, K., Chaker, H., Mahfoudh, H., Makhlouf, N., 
Jarraya, F., & Hachicha, J. (2017). Diet in chronic kidney disease 
in a Mediterranean African country. BMC Nephrology, 18(1), 
34. https://doi-org/10.1186/s12882-017-0448-2 

4 Varela Moreiras, G. (2014). La Dieta Mediterranea en la Espana 
actual. Nutricién Hospitalaria. 30, 
https://doi.org/10.3305/nh.2014.30 

5 Rizza, W., De Gara, L., Antonelli Incalzi, R., & Pedone, C. 
(2016). Prototypical versus contemporary Mediterranean Diet. 
Clinical Nutrition ESPEN, 15; 44-48, 
https://doi.org/10.1016/j.clnesp.2016.06.007 

6 Berry E. M. (2019). Sustainable Food Systems and the 
Mediterranean Diet. Nutrients, 11(9), 2229. 
https://doi.org/10.3390/nul 1092229 

7 Kelles, A., & Adair, L. (2009). Offspring consume a more 
obesogenic diet than mothers in response to changing 
socioeconomic status and urbanization in Cebu, Philippines. The 
International Journal of Behavioral Nutrition and Physical 
Activity, 6, 47. https://doi.org/10.1186/1479-5868-6-47 

8  Tschirley, D., Reardon, T., Dolislager, M., & Snyder, J. (2015). 
The rise of a middle class in East and Southern Africa: 
Implications for food system transformation. Journal of 
International Development, 270)s 628-646. 


https://doi.org/10.1002/jid.3 107 


Nor. Afr. J. Food Nutr. Res. | Volume 4 | Issue 9, 2020 


Ouhaibi-Djellouli et al. 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Bachar, K. (2018). «Quelques chiffres autour de l’évolution de la 
population urbaine en Algérie »» RURAL-M Etudes sur la ville — 
Réalités Maghreb. 
https://ruralm.hypotheses.org/1415 

Mammeri, A., & Tebaibia, A. (2020). Cardiometabolic risk in 
Algeria: past and present. Internal and Emergency Medicine, 
15(4), 531-535. https://doi.org/10.1007/s11739-019-02207-z 
Boulenouar, H., Mediene Benchekor, S., Meroufel, D. N., 
Lardjam Hetraf, S. A., Ouhaibi Djellouli, H., Hermant, X., 
Grenier-Boley, B., Hamani Medjaoui, I., Saidi Mehtar, N., 
Amouyel, P., Houti, L., Meirhaeghe, A., & Goumidi, L. (2013). 
Impact of APOE gene polymorphisms on the lipid profile in an 
Algerian population. Lipids in Health and Disease, 12, 155. 
https://doi.org/10.1186/1476-511X-12-155 

Garduno, S. D. (2015). Dietary Patterns and Food Culture in the 
Middle East. EC Nutrition, 2: 318-327. 
https://www.semanticscholar.org/paper/Dietary-Patterns-and- 
Food-Culture-in-the-Middle- 
Garduno/8954391b77315f4d5ea489d7ed755c51f5d9bded 
Karamanos, B., Thanopoulou, A., Angelico, F., Assaad-Khalil, S., 
Barbato, A., Del Ben, M., Dimitrijevic-Sreckovic, V., Djordjevic, 
P., Gallotti, C., Katsilambros, N., Migdalis, I., Mrabet, M., 
Petkova, M., Roussi, D., & Tenconi, M. T. (2002). Nutritional 
habits in the 
composition of diet and its relation with the traditional 


Urbaines en Algérie et au 


Mediterranean Basin. The macronutrient 
Mediterranean diet. Multi-centre study of the Mediterranean 
Group for the Study of Diabetes (MGSD). European Journal of 
Clinical Nutrition, 56(10), 983-991. 
https://doi.org/10.1038/sj.ejcn.1601413 

Chikhi, K., & Padilla, M. (2014). L’alimentation en Algérie: 
quelles formes de modernité. New Medit, 13(3), 50-58. 
https://hal.archives-ouvertes.fr/hal-02163637/ 

Lamri-Senhadji, M. Y., Krouf, D., & Bouchenak, M. (2004). 
Dietary Mediterranean Diet in West Algerian healthy population. 
ISBN. Traditional 
Mediterranean Diet: Past, Present and Future. 

Mziwira, M., Lairon, D., & Belahsen, R. (2015). Dietary habits 
of a Mediterranean population of women in an agricultural region 


Conference: International Conference 


of Morocco. African Journal of Food, Agriculture, Nutrition and 
Development, 15(2), 9807-9810. 

Gil, A., Martinez de Victoria, E., 8¢ Olza, J. (2015). Indicators for 
the evaluation of diet quality. Nutricion Hospitalaria, 31 Suppl 3, 
128-144. https://doi.org/10.3305/nh.2015.31.sup3.8761 
Gonzalez, C. M., Martinez, L., Ros, G., & Nieto, G. (2019). 
Evaluation of nutritional profile and total antioxidant capacity of 
the Mediterranean diet of southern Spain. Food Science & 
Nutrition, 7(12), 3853-3862. https://doi.org/10.1002/fsn3.1211 
Ngongalah, L., Rankin, J., Rapley, T., Odeniyi, A., Akhter, Z., & 
Heslehurst, N. (2018). Dietary and Physical Activity Behaviours 
in African Migrant Women Living in High Income Countries: A 
Systematic Review and Framework Synthesis. Nutrients, 10(8), 
1017. https://doi.org/10.3390/nu10081017 

Gil, A., Vioque, J., & Torija, E. (2005). Usual diet in Bubis, a 
rural immigrant population of African origin in Madrid. Journal 
of human nutrition and dietetics: the official journal of the British 
Dietetic Association, 18(1), 2532. 
https://doi.org/10.1111/j.1365-277X.2004.00579.x 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Food consumption in an urban Algerian population 


Delisle, H. F., Vioque, J., 8&¢ Gil, A. (2009). Dietary patterns and 
quality in West-African immigrants in Madrid. Nutrition Journal, 
8, 3. https://doi.org/10.1186/1475-289 1-8-3 

Abassi, M. M., Sassi, S., El Ati, J., Ben Gharbia, H., Delpeuch, 
F., & Traissac, P. (2019). Gender inequalities in diet quality and 
their socioeconomic patterning in a nutrition transition context in 
the Middle East and North Africa: a cross-sectional study in 
Tunisia. Nutrition Journal, 18(1), 18. 
https://doi.org/10.1186/s12937-019-0442-6 

Arganini, C., Saba, A., Comitato, R., Virgili, F., & Turrini, A. 
(2012). Gender differences in food choice and dietary intake in 
modern western societies. Public Health-Social and Behavioral 
Health, 4, 83-102. https://doi-org/110.5772/37886 

Willett, W. (2013). Nutritional epidemiology, Third Edition. 
New York: Oxford University Press. 

Imamura, F., Micha, R., Khatibzadeh, S., Fahimi, S., Shi, P., 
Powles, J., Mozaffarian, D., & Global Burden of Diseases 
Nutrition and Chronic Diseases Expert Group (NutriCoDE) 
(2015). Dietary quality among men and women in 187 countries 
in 1990 and 2010: a systematic assessment. The Lancet. Global 
Health, 3(3), e132-e142. _ https://doi.org/10.1016/S2214- 
109X(14)70381-X 

Mayén, A. L., Marques-Vidal, P., Paccaud, F., Bovet, P., & 
Stringhini, S. (2014). Socioeconomic determinants of dietary 
patterns in low- and middle-income countries: a systematic 
review. The American Journal of Clinical Nutrition, 100(6), 
1520-1531. https://doi.org/10.3945/ajcn.114.089029 

Miller, V., Yusuf, S., Chow, C. K., Dehghan, M., Corsi, D. J., 
Lock, K., Popkin, B., Rangarajan, S., Khatib, R., Lear, S. A, 
Mony, P., Kaur, M., Mohan, V., Vijayakumar, K., Gupta, R., 
Kruger, A., Tsolekile, L., Mohammadifard, N., Rahman, O., 
Rosengren, A., ... Mente, A. (2016). Availability, affordability, 
and consumption of fruits and vegetables in 18 countries across 
income levels: findings from the Prospective Urban Rural 
Epidemiology (PURE) study. The Lancet. Global Health, 4(10), 
e695—e703. https://doi.org/10.1016/S2214-109X(16)30186-3 
Katz, D. L., & Meller, S. (2014). Can we say what diet is best for 
health? Annual Review of Public Health, 35, 83-103. 
https://doi.org/10.1146/annurev-publhealth-032013-182351 
International Centre for Advanced Mediterranean Agronomic 
Studies/Food and Agriculture Organization of the United Nations 
(2015). Mediterranean Food Consumption Patterns: Diet, 
Environment, Society, Economy and Health. A White Paper 
Priority 5 of the Expo Milan 2015 Feeding Knowledge 
Programme. Rome: FAO. 

Belahsen R. (2014). Nutrition transition and food sustainability. 
The Proceedings of the Nutrition Society, 73(3), 385-388. 
https://doi.org/10.1017/S0029665114000135 


Cite this article as: Ouhaibi-Djellouli H., Houti L., Hamani-Medjaoui I., Larjam-Hetraf A. S., & Mediene-Benchekor S. (2020). Mediterranean diet and 
food consumption in an urban adult population of Northwest Algeria. The North African Journal of Food and Nutrition Research, 4(9): $109-S115. 
https://doi.org/10.51745/najfnr.4.9.S109-S115 


© 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, 


and reproduction in any medium, provided the original work is properly cited. 


S115 


Nor. Afr. J. Food Nutr. Res. | Volume 4 | Issue 9, 2020 


